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User Manual
This package has been created by Dr. Roar Kilaas and Dr. Sidnei Paciornik at the 
National Center for Electron Microscopy at the Lawrence Berkeley National Labora-
tory. We do try to ensure that the software is free of errors, but we cannot guarantee the 
software in any way. We use these routines in our own research so we do make efforts to 
ensure that the routines work as well as possible. We hope they can be of use to others as 
well. 

A suite of routines for use in EM Holography has been added to this package. These 
programs were written by Dr. John Bonevich. 

Comments and suggestions are welcome.

For communication on the routines, our addresses are as follows: 

Roar Kilaas: (software development and implementation)
email: R_Kilaas@lbl.gov 
Phone: (510) 486-4618

Sidnei Paciornik: (help system and testing)
email: Sidnei@dcmm.puc-rio.br

John Bonevich (holography software development and implementation)
email: jebonevich@nist.gov
Phone: (301) 975-6139
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The NCEM 
Package Menu 
Options

The package installs by placing the routines in the “Packages” folder that resides in the 
same location as the Digital Micrograph application. Once the program is started a new 
menu shows up in the menubar. The items in the menu are shown above and some of the 
menuitems point to sub-menus. The general operation of the various routines are 
described in the following sections.

Operating the 
routines
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Peak Analysis Sub 
Menu

Peak Analysis

Find Peaks Find Peaks....

This routine is used to locate local maxima (or minima) in the active image or a selec-
tion therein. It is one of the most useful routines for the analysis of HREM images. It's 
results are used by other plug-ins like Fit Lattice, List Displacements and Unit Averag-
ing.

It uses the following parameters:

- Lower Threshold

- Upper Threshold
The NCEM Image Processing Custom Function Plug-Ins for Digital Micrograph 3



 

Peak Analysis

   
- Distance from the Edge

- Radius for Center of Mass Refinement

- Minimum Distance between Peaks

The procedure works as follows:

1- It first locates all pixels which are local maxima (or minima) in 3x3-pixels neighbor-
hoods, that have intensities between the Lower and Upper Thresholds and which are no 
closer to the edges than the minimum Distance from the Edge. This will find both iso-
lated peaks and “plateaus” of adjacent peaks. The number of unrefined peaks is dis-
played in the Results window.

2- It then reduces plateaus to single peaks. The program first creates a list of all plateaus 
and the pixels contained within each plateau. It then takes all the pixels belonging to the 
plateau and finds the pixel that lies closest to the center of mass of the plateau. 

3- If the Radius for Center of Mass Refinement (RCM) is different from zero, each peak 
found in the previous steps is refined to sub-pixel accuracy. This is done by calculating 
the center of mass of intensities in a circular region within RCM from each peak. The 
larger RCM the more accurate is the refinement. However RCM should be no bigger 
than half the distance between nearest neighbor peaks or else one peak will influence the 
other and produce wrong results. If the circular region touches the borders of the image, 
the peak is left unrefined. RCM is also used as an initial exclusion radius (see below) to 
refine a noisy peak (composed of various sub-peaks) to a single peak. It takes the bright-
est pixel within RCM as the central peak for center of mass refinement and ignores all 
other sub-peaks. The best value for RCM is normally the radius of an image dot.

4- If the Minimum Distance between Peaks (RMIN) is different from zero, the program 
will ignore any peaks within RMIN of a previously refined peak. This feature is best 
used in combination with the refinement provided by RCM. The best value for RMIN is 
normally the distance between “true” peaks.

Once the peaks are found and refined the program writes the number of refined peaks in 
the Results window and presents a copy of the image with the peaks marked as crosses. 
In this version the crosses are actually written on the image and not just annotations. 
When finding maxima (minima) the crosses will be written with the minimum (maxi-
mum) value of the image to provide good contrast. However, the central spot of each 
cross preserves the original pixel value for easy comparison.

The program automatically saves the x and y coordinates of each peak as pixels in a 
standard Digital Micrograph image. This image has two rows and a number or columns 
equal to the number of peaks. The first row contains the x coordinate and the second the 
y coordinate of the peaks. This image has the fixed name “PeakList” and is kept hidden. 
It is used by other plug-ins like Fit Lattice which looks for an image with this name. The 
Peak Finding routine will overwrite this image every time it is run. To preserve it, the 
user must save it with a different name.

The user also has the option of saving a data file that contains the peak list. The data file 
can have one of three formats:

 - Standard Text Format which is a simple text file with four columns separated by tabs 
and a number of rows equal to the number of peaks found. The first and second columns 
contain the x and y coordinates respectively. The third contains the intensities. The 
fourth contains either the total summed intensities in the center of mass region, if the 
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peak was refined, or just the intensities (as in the third column) if the peak was not 
refined. The default name for this file is the name of the image with the suffix “.pk”. The 
data is sorted in ascending y order.

 - MacTempas Format which is a text file that can be read by MacTempas as a standard 
atomic position and microscope information list. As at this stage the Peak Finding rou-
tine has no information about the kinds of atoms and microscopes used, it simply writes 
default data to make the file readable by MacTempas. It is the responsibility of the user 
to change this information later. For the data file to make any sense it is necessary to 
have a scale set for the image (if no scale is set the program will warn the user only the 
first time it is run for a given image). The default name for this file is the name of the 
image with the suffix “.at”.

 - Semper Format which is a binary file that can be read by Semper through its import 
command. The final file name is the name chosen by the user with the number of peaks 
added to the end. Semper must then reclass the image to be of the PList type before it 
can access the data in a meaningful way. If the data is to be read by Semper running on 
a PC, then one must take care to swap bytes when importing the file and restrict the file 
name to the PC standard.

If there is a selection in the image the program locates peaks only within it and any edge 
related procedures will then refer to the edge of the selection. In this version there is not 
attempt to map the coordinates inside the selection, which have as origin the top left cor-
ner of the selection, to the coordinates of the original image.

The program correctly locates peaks in one-dimensional images like, e.g., line profiles. 
However, the display of the results can be confusing because of the way the program 
marks the peak positions. Unfortunately Digital Micrograph does not currently allow 
any form of annotation on one-dimensional images.

During processing the program creates a temporary Scratch image, which is later 
deleted, and a Cross Image, as described above. If the program runs out of memory it 
displays a message saying “Unable to Create Scratch (or Cross) Image”.

Fit Lattice Fit Lattice

This routine calculates a 2-dimensional lattice fit to a set of (x,y) positions. It generates 
a best fit in the least-squares sense.

It takes the following input:
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- the PeakList image, created by the Find Peaks routine, which contains the (x,y) coordi-
nates of the peaks in an image. The program looks for an image with this name and will 
present an error if it is not present. Please read the help for the Find Peaks routine for 
more information.

- A first estimate for the lattice vectors and origin. This estimate is created with the Lat-
tice Tool . See description below.

- A tolerance, in fraction of the lattice parameter, for including peaks in the fitting proce-
dure. The smallest this value, the strictest is the fit and less peaks are considered. How-
ever, this can lead to a erroneous fit which includes too few peaks.

It creates the following output:

- The refined u and v lattice vectors and origin w.

- The number of peak positions actually used in the fitting procedure.

- A fitting error estimate based on the Root Mean Square (rms) difference between the 
fitted lattice points and the peak positions used in the fitting.

The Lattice Tool

This tool is used to provide, through a graphical interface, a first estimate of the lattice 
vectors and origin. After running Find Peaks and obtaining a Cross Image (see help for 
Find Peaks) the user selects the Lattice Tool from the ToolBox. The sequence is then as 
follows:

- Using the mouse, and the crosses of the Cross Image as reference, draw a line span-
ning a given number of lattice parameters along a given direction. The program then 
asks for the number of repeats and obtains an estimate for the lattice parameter to be 
used later.

- Repeat the procedure above for the other lattice direction.

- Using the mouse, click on a position to be used as the lattice origin. The program 
marks this position with a square. The square can be moved to change the origin.

Important Note: There exists a potential problem with the use of the annotations (in 
association with its window) created by the Lattice Tool. As originally implemented, the 
annotations were deleted (hidden) when the window was deactivated and/or another tool 
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selected. This was done so that the annotations would not accidently be moved or 
changed outside the use of the Lattice Tool. However, due to a persistent problem asso-
ciated with closing the window with the Lattice Tool selected (DM sends a select/dese-
lect tool message to the tool when the window no longer exists), the program would 
crash. Instead of risking that the user looses valuable data, this has been changed so that 
now the annotations exist after the Lattice Tool has completed its mission and they take 
on a life of their own. This information is to warn the user that some “strange”, but not 
harmful, behavior may be observed because of the persistence of lattice annotations out-
side the scope of the Lattice Tool.

Running Fit Lattic e

When the program is called, it puts up a dialog box containing the first estimates for the 
lattice vectors and origin created with the Lattice Tool, and the tolerance. These values 
can be changed by the user but in general there is no need to do so.

The program then calculates the best fit and outputs, in the Results Window, the number 
of peaks used, the rms error and the coordinates of the lattice vectors and the origin. It 
also creates the Lattice image, which contains the lattice vectors and origin coordinates, 
to be used by other routines (e.g. List Displacements).

The accuracy of the fit can be improved by running Fit Lattice recursively. The program 
automatically takes the previous results as input for the next run. In principle, this proce-
dure should be repeated until the rms value reaches a stable value.

Annotate Lattice Annotate Lattice

This routine draws a set of line annotations on top of the front image, to display graphi-
cally the result of the Fit Lattice routine.

If the lattice was fitted on a selection of the original image, and the user wants to anno-
tate the whole image,   the program offers the option of adding the top-left coordinates 
of the selection so that the annotate lattice routine will correctly use the top-left coordi-
nate of the whole image as the origin.

Unfortunately, due to a bug in the current version of Digital Micrograph, this procedure 
sometimes presents erroneous behavior as follows:

- In certain instances, the display window is not updated correctly and the lattice annota-
tion looks wrong. However, forcing a screen update (e.g. by dragging another window 
on top of the annotated one and then dragging it away) should take care of this problem.

Important Note : When the number of annotations is large (and we do not know 
exactly how much is “large”), the program might (will?) crash so you probably should 
not try to annotate a lattice on an image much larger than 200 by 200 pixels. In any case, 
before doing so, you should save your work.
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Lattice Tool Lattice Tool

Lattice Tool is a tool installed in the “Tools Palette” under the custom tools. For a 
description on how to use this tool, see help on Fit Lattice.

Displacement 
Analysis

Displacement Analysis

This routine calculates vector displacements between a fitted lattice parameters list, cre-
ated by the Fit Lattice routine and the peak list created by the Find Peaks routine. The 
two lists can come from the same image or from different images.

In the current version, the routine looks for these lists in images with the specific names 
(“Lattice” and “PeakList”) with which they are created by the other routines, and will 
not accept other names. If the user desires to use lists which have been saved as images 
with different names, they must be renamed first to match these names. It must be noted, 
however, that if another Lattice or PeakList image already exists at this point, Digital 
Micrograph will accept setting other images with these same names but the List Dis-
placements program will choose one of them, and it is not possible to predict which one. 
It is highly advisable that this kind of name changing be done very carefully.

The routine takes the following input:

- The lattice vectors u and v and the origin w. The default values for these values are 
obtained automatically from the Lattice image.
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- The ADD/SUBTRACT selection coordinates option. If the Lattice fit was done on a 
selection of a given image, and the user wants to calculate displacements for the whole 
image, the program offers the option of adding/subtracting the top-left coordinates of 
the selection so that the list displacements routine will correctly use the top-left coordi-
nate of the whole image as the origin. The button will toggle between ADD and SUB-
TRACT. If this option was active in the Annotate Lattice routine the program will show 
the coordinates already added and the button will show SUBTRACT.

- A tolerance, in fraction of the lattice parameter, for including peak positions in the dis-
placement calculation. Peaks which are farther away from a fitted lattice position than 
the tolerance are excluded.

It creates the following output:

- A vector map of the displacements which is drawn either on top of the front image or 
on a new blank image. The user can select the range of displacement values to be shown 
and a magnification factor between the actual displacement and the annotation length. 
Outside the min and max range boxes the program presents the global min and max for 
the displacement vector magnitudes. However, the first time the program is called on a 
given image, it does not have the correct values for these parameters. The user should 
then run it once with the default values and then, when running it again, the correct min 
and max values will be shown. Because Digital Micrograph does not allow control over 
the size of the arrowheads, which for small displacements can be too large, the user can 
select to show the annotations as plain lines. Instead of displaying the displacements, 
the user can choose to show the average displacement or the derivative of the average 
displacement. These options are only active if the Average box is clicked at the bottom 
of the dialog box. See description below.

- A text file with the results of the displacement calculation. This file is composed of a 
number of columns that depends on the options clicked (see below) and as many rows as 
the number of positions included in the calculation. 
- Columns 1 and 2 contain the x and y coordinates of the fitted lattice positions. 
- Columns 3 and 4 contain the x and y coordinates of the original peaks.
- Columns 5, 6 and 7 contain, respectively, the x-displacement, the y-displacement and 
the resulting r displacement.
- Columns 8 and 9 contain the index numbers (n,m) of each position in relation to the u 
and v lattice vectors and the lattice origin w. Thus, Peak(n,m) = w + nu + mv
- If the average option is clicked at the bottom of the dialog box (see below) and also in 
the save file section, columns 10 and 11 will contain the averages for x and y respec-
tively.
- If the average option is clicked at the bottom of the dialog box (see below) and the 
derivative option is clicked in the save file section, columns 12 and 13 will contain the 
derivatives for x and y respectively.

The columns are separated by tabs and the file can be read by any plotting application. 
In particular, the user might want to use Spyglass Transform to create the vector plot 
because it provides more options in terms of the graphical output. In this case the user 
must click the option “Invert Y-coordinate for export to Spyglass Transform”.
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- At the bottom of the dialog box there is a group of options related to obtaining the 
averages of displacements. These options will affect the display and save file options as 
described above. This section of the dialog box provides the following options
- Displacement average in x and/or y directions. The displacement vector is projected 
along the standard x-y directions of the pixel grid and each component, or both, is 
obtained. If only one direction is chosen the output value for the other direction is set to 
zero.
- Then the average of each or both components is calculated along the directions defined 
by either the u or the v vectors. The average value is then output to every row of the out-
put file.

Filters Filters

This menu consists of three menu-items, each being a different filter in reciprocal space.

They are:

Wiener Filter

Background Subtraction Filter

Threshold Filter

These routines are used to enhance the image of crystalline structures in the presence of 
amorphous noise. They calculate the Fourier transform of the original image and ana-
lyze the power spectrum through the histogram in order to make an estimate of the mag-
nitude of the noise in the image. For each radius the histogram of the amplitudes of the 
Fourier coefficients is calculated and an estimate of the mean “noise” amplitude as a 
function of the reciprocal lattice vector is produced. The estimate of the noise can be 
used to construct a “Wiener Filter”, a “Background Subtraction Filter” or a “Threshold 
Filter”. 

 

All the filters are based on the idea that the combination of thin crystalline material 
together with an amorphous surface layer produces to a close approximation two addi-
tive images. One of the crystalline material and one of the amorphous. Thus their Fou-
rier transforms are additive as well.

The Wiener Filter uses the estimate of the noise to construct an optimal filter, multiplies 
the Fourier transform of the image with the filter and performs an inverse Fourier trans-
form. 
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The “Background Subtraction Filter” reduces the amplitudes of each of the Fourier 
transform coefficients by subtracting out the average amplitude assigned to the noise. 
One can show mathematically that this filter is similar to the Wiener filter, but that it 
produces a somewhat stronger damping of the signal when the signal to noise ratio is 
low. 

The threshold filter simply sets to zero all Fourier coefficients that have amplitudes less 
that the mean noise (plus some fraction of the standard deviation).

The success of the routines depends on the nature of the image, the amount of crystal-
line to amorphous material, the degree of overlapping of amorphous and crystalline 
material and the general thickness of the material.

They take as input :

- The front image

They output:

- An enhanced image or 

- A line plot depicting the rotational average of the FFT of the image and

- A line plot depicting the standard deviation from the average of the FFT of the image

Template Matching Template Matching

This routine calculates the Cross Correlation Coefficient (CCC) map between two 
images. 

It takes as input:

- A work image

- A template image

It outputs:

- A CCC map which is an image of the same size as the work image, of type Real 4.

The template is scanned across the work image column by column and row by row. For 
each position of the template, the CCC with the underlying work image region is 
obtained.

The higher the coefficient the more similar the template is to the image at that position. 
The program then produces an output image whose intensities map the similarity 
between work image and template. The resulting image can then be thresholded or have 
its peaks found, to automatically locate patterns similar to the template.
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A simple way of interpreting this operation is to regard the template and the underlying 
part of the work image as unidimensional vectors and obtain their dot product. The CCC 
corresponds to the cosine of the angle between the two vectors.

The routine can run in two modes:

Non-Normalized  - In this mode the programs calculates the CCC directly from the 
original intensity values of the work image and template. The range of values for the 
CCC in this case is from 0 to 1 for typical images that have only positive values. This 
mode is fastest and should be used whenever a simple location of similar patterns is 
needed. However, no comparison based on CCC values obtained with different work 
images and/or templates is possible, unless all images have been normalized a priori.

Normalized  - In this mode the programs calculates the CCC after subtracting the 
average from both work image and template. The average of the template is a fixed 
number. However, the average of the work image is calculated for the region underneath 
the template at each scan position. This value then has to be obtained for each position 
of the scan, increasing the computation time substantially. The range of values for the 
CCC in this case is from -1 to 1 even for positive pixel images. Even though this mode is 
slower, it provides values which do not depend on the average intensities of the work 
image and template. It is then suitable for comparing values obtained from different 
combinations of work image and template.

The only dialog presented by the program refers to choosing the two images that will be 
correlated. The order of the images is always irrelevant but there are some subtleties 
regarding the presence of selections in one or both images:

- To correlate an image with a part of itself, this part must be marked using the selection 
tool. In the “two images dialog” the user should choose the same image in both places. 
The program will automatically correlate the whole image with the selected region.

- When correlating two independent images, the program will check for selections in 
each image and will correlate only the selections. If only one image has a selection, the 
program will correlate the selection with the whole other image. 

The program needs to create temporary scratch images. If there is not enough memory, 
the message “Unable to create scratch image” will appear. Try closing some images 
before proceeding.

Because the calculation can take a long time, depending on the size of image and tem-
plate and on the normalization mode, a special time bar is provided that gives you an 
estimate of remaining calculation time. The initial estimates are generally incorrect 
because the template is still not fully overlapping the image. The first estimate will 
probably be inordinately high, then the value will fall and start increasing until the tem-
plate totally overlaps the image. From there on the estimated time will decrease mono-
tonically.
12 The NCEM Image Processing Custom Function Plug-Ins for Digital Micrograph



 

Circular Linescan

                     
Circular Linescan Circular Linescan

This routine is a simple routine that outputs as a 1D line plot the values along a circle. 
The number of bins (datapoints) can be selected by the user and also the integration 
width over which the values are averaged. 

It takes as input:

- an Image

- a circular annotation on the image determining the path for extracting the values.

It outputs:

- a 1D image containing the (averaged) values along the circular path.

Azimuthal Average Azimuthal Average

These routines calculates the azimuthal average of an image about its central pixel. The 
output depends on which menu-item is selected.

It takes as input:

- The front image

It outputs:

1D Image

- A one dimensional Line Plot depicting the rotational average.

2D Image Split plane

- A two dimensional image showing the original data in the left half of the image and the 
azimuthal average in the right half.

2D Image

- A two dimensional image which shows the azimuthal average as a ring pattern. This is 
the same as the 2D Image Split Plane with the average replacing the original data in the 
left half.

A typical use of this routine is in averaging diffractograms or diffraction patterns. Dif-
fractograms, which are calculated through the FFT routine, have their center automati-
cally positioned at the central pixel of the image. Diffraction patterns must have their 
central spot translated to the central pixel of the image before the rotational average is 
obtained.
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Average / Extract 
Motif

Average / Extract Motif

This routine is used to average many occurrences of a given template in an image. The 
actual actions and output depend on the various options selected by the user. 

It takes as input three of the following:

- a Peaklist Image

- a Template Image

- a Lattice Image

- an Image from which to extract the information (referred to as Work Image)

It outputs:

a) - an average template image.

    - optionally a standard deviation image of the template.

b) (i)- an average Unit cell (possibly resampled)

     - optionally a standard deviation image of the unit cell (possibly resampled)

     (ii) - a new image containing a given number of averaged unit cells 
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     - optionally a standard deviation image of given number of unit cells

a) Average motifs based on a template

Based upon a PeakList (typically that obtained from peak finding a cross-correlation 
image-map obtained from running Template Matching), the routine will extract selec-
tions of the size of the template from the work image. The selections which are centered 
around the peak positions are added together to give an average template.

b) Average unit cells based upon a lattice

Based upon a PeakList defining the positions of similar motifs and a lattice defining the

size and orientation of the unit cells within the work image, the data contained within 
the unit cell is averaged over recurring motifs. The standard deviation for each pixel is 
also optionally computed. Two different results are produced depending on the follow-
ing options.

i)Resample results with...

 The initial values are those obtained from the size of the lattice parameters to the near-
est integer value. The output is always a rectangular image containing one unit cell data 
and optionally the standard deviation. If the motif (lattice) does not have a 90° angle, the 
image will be distorted. However, if the image is later to be compared to a simulated 
image within an image simulation program like MacTempas, this rectangular image cor-
responds to what is computed within MacTempas, before the image is being displayed 
and the angle is taken into account.

ii)Create New Image with...

 A new image is created which consists of the requested number of unit cells. The image 
will show the average unit cells with the same orientation as the original image.

Change Motif Origin Change Motif Origin

This routine is used to change the origin of the average unit cell. 

a) Automatic origin refinement
If the unit cell is sampled onto a grid with dimensions that are powers of two, the routine 
can be used to find the origin which satisfies most closely the requested symmetry.

b) Translate origin to...
This will move the origin to one of the selected positions within the image.

The procedure assumes that the input image is a periodic function in X and Y and thus 
when it creates the output image will periodically extend the input image.

Input:
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- an Image

Output:

- a new image which reflects the shifted origin.

Holography 
Routines

Holography Routines

An electron hologram is a fringe modulated image containing the amplitude and phase 
information of an electron transparent object. These routines “reconstruct” the ampli-
tude/phase images allowing user control of various parameters. In addition, high resolu-
tion holograms can be reconstructed by means of the contrast transfer function of the 
objective lens to backcalculate the object exit wavefunction. Holograms are considered 
to have the following form:

    I(r) = 1 + A(r)*A(r) + 2*A(r)*cos(P(r) + 2πq(r)) 

where I is the image intensity in real-space (r), A the amplitude, P the phase and q the 
hologram carrier fringe modulation.

These routines operate on hologram images of size 2n x 2n where n is an integer. Also a 
“good” hologram has at least 4 pixels/fringe. The displayed phase images are 
“wrapped” between -π to +π radians. Due to the large size of the images used in recon-
structing a hologram, the memory requirements for a 1024x1024 hologram image is 
about 60 MB. The routines require at least a Macintosh Quadra, preferably a PowerMac.

Reconstructions... Reconstructions...

Reconstruct  takes the hologram (front image) and applies a Hanning window. The 
Fourier transform is then calculated and the exact position of the sideband determined. 
The user may use either the sideband or its phase conjugate to reconstruct the hologram. 
The user controls the size of the masking aperture as well as the aperture shape (circle or 
square). The amplitude and (wrapped) phase images are then calculated and displayed. 
Two line plots of the phase are displayed, the x-profile and the y-profile. The user may 
iteratively tilt the comparison wave used to calculate the phase as well as change the 
phase offset.

Notes: the user-specified aperture size S is determined as a circle of radius S or a square 
with edge 2S where S is by default half the distance (in pixels) from the auto-correlation 
to the sideband. The dialog also contains the proper value for a one-third sized aperture. 
The aperture is centered on the chosen sideband. The tilts of the comparison wave are 
real numbers, typically values from -5 to 5 are adequate, however any number can be 
used. The routine stores the tilt values for user reference, resetting the x, y and offset 
values to zero recovers the original phase image.
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Reconstruct (Cs, ∆z)  takes a high resolution hologram and exactly determines the 
position of the sideband as before. The user may then specify the contrast transfer func-
tion (CTF) parameters of the microscope used to record the hologram. The routine 
removes the effect of the CTF (in the form of exp(-iX[u])*envelope terms) to calculate 
the object exit wavefunction. The amplitude and (wrapped) phase images are calculated 
and displayed along with the phase x- and y-profiles. The user may iteratively change 
the parameters of the CTF to recalculate the amplitude and phase images. Note: the 
hologram must be calibrated in either Å or nm units, else the routine exits. The ampli-
tude and phase images are calibrated in nanometer units.

Sidebands... Sidebands...

Make sidebands  will calculate the Fourier transform of the hologram and Hanning 
window. A complex image is displayed. The Hanning window is stored as a hidden 
image. The user is then free to manipulate the pixel data, for example, masking the side-
bands with apertures of arbitrary shape and position.

From sideband  assumes a complex image containing a single sideband (i.e., no auto-
correlation or conjugate sideband). The exact sideband position is determined and the 
amplitude and phase images calculated and displayed as well as the x- and y-profiles of 
the phase. The user may iteratively tilt the comparison wave used to calculate the phase 
and change the phase offset.

Phase data... Phase data...

Phase amplify  takes any phase image. The routine calculates the N-times amplified 
phase according to user-specified factor N. The user may also offset the phase from -π to 
+π. Note: N=1 amplification is meaningless.

Phase offset  takes a wrapped phase image and recalculates according to the user-
specified offset to change the “baseline” of the phase. The phase data remains wrapped 
from -π to +π.

Phase unwrap  takes a wrapped phase image and removes the discontinuous jumps 
that result from the original phase wrapping (from -π to +π). The phase is unwrapped 
from a user-specified origin. Note: rapid jumps near image edges are problematic... 
works best on the center 7/8 of the image.
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NCEM Help

       
Polynomial fit  takes any image and attempts to fit the data to a user specified Nth 
order polynomial (max N of 6). The user may specify the number of iterations (typically 
100) to allow for fitting convergence. Note: discontinuous (wrapped) phases can not be 
fitted.

NCEM Help NCEM Help

Help produces a window which allows you to access the information in this manual 
from within the program.
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